MHWHOBPHA VKU POCCHU

®enepasibHOE TOCYJAPCTBEHHOE OFOIKETHOE
00pa3oBaTesIbHOE YUPEXKICHUE BBICIIEr0 00pa30BaHHs
«TynbCKuii TOCYAapCTBEHHBI YHUBEPCUTET

WHCTUTYT TOPHOTO JIeIa ¥ CTPOUTEIIHCTBA
Kadenpa «CtpoutenbCcTBO, CTPOUTENBHBIE MATEPHAITB U KOHCTPYKIIUID)

VTBepiK/IeHO Ha 3aceJaHuH Kaeapbl
«CTpoHTENbCTBO, CTPOUTENILHBIE MATEPUANIbI U
KOHCTPYKIIUN

« 20 » _suBaps 2021 r., nporokosn Ne 5

3aBenyrommuii kadeapoi
4’7 A.A. Tpemén

PABOYAS MPOT'PAMMA JUCIHUITIJIMHBI (MO Y JIS)
«7/Kes1e300eTOHHBIE U KAMEHHbIE KOHCTPYKIINH,
NPOCTPAHCTBEHHbIEC HECYIHE CHCTEMbI»

OCHOBHOM npogeccHoHaabHOM 00pa30BaTe/IbHOM POrPaMMBbI
BBICIIETr0 00pa3oBaHus — NPOrpaMMbl 0akajaBpuara

TI0 HaNpaBJICHHIO ITOIrOTOBKH
08.03.01 CTpouresibcTBO

C HAINpPaBJIEHHOCTHIO (Mpoduiiem)
IIpombllIeHHOE U TPAKIAHCKOE CTPOUTEIHCTBO

®opMbl 00yUEHUSI: OUHAs, 3a0UHAS

UnentudukannoHnblii Homep obpazoBarenbHoi mporpammsl: 080301-05-21

Tyna 2021 ron



2

JIMCT COTJTACOBAHUSA
paboyei nporpaMMbl AHCHUIIMHBI (MOAYJIf)

PazpaboTunk:

TpemeB A.A., podeccop, I.T.H., mpodeccop

(®HO, nomKHOCTD, y4eHas CTENeHb, y4eHOe 3BaHKE) LA (nogﬁ’ncu)



1 Leab 1 3a1a4n 0CBOEHM S AUCHUIIMHBI (MOIYJIs1)

Lenabio 0CBOCHUS TUCIUILIUHBI SIBISIETCSA OMpe/esieHne o0aacTel MoAroToBka 0akaaaBpoB
[0 TPOMBIIUICHHOMY U TPaXXTAHCKOMY CTPOUTEIILCTBY IIMPOKOTO MPOGWIS C YrIyOJIeHHBIM H3Y-
YEHUEM OCHOB NPOEKTUPOBAHUS, IKCILTyaTalluy, U3TOTOBJICHUS U BO3BEACHUS MPOCTEUILINX HECY-
IIMX U OTPAKIAIOMINX KEJIe300€TOHHBIX M KAMEHHBIX KOHCTPYKIIMH 31aHUN U COOPYKEHUI 001I1ero
Ha3HAYEHHMs], a TAK)KE MPOCTPAHCTBEHHBIX HECYIIUX CUCTEM M OTIECIbHBIX AJIEMEHTOB BBICOTHBIX
37aHUI TPaXKAAaHCKOTO Ha3HAYEHUS.

3agayaMu OCBOCHUS JUCHUILIIUHBI (MOYJIs) SIBIISIFOTCSI:

— U3y4€HUE OCHOB COMPOTHUBIICHHUS jKe1e300€TOHA U KaMEHHOM KIIaJIKu;

— U3y4eHUE METOOB pacueTa v MPOCKTHPOBAHUS MPOCTEUIITNX IIEMEHTOB JKeIe300eTOH-
HBIX U KAMEHHBIX KOHCTPYKIUHI 3JaHUN U COOPYKEHUH;

— U3YYCHHS XapaKkTepa paboThI 01 HArPY3KOW MPOCTPAHCTBEHHOM HECYIEH CUCTEMBI MHO-
TO3TaXKHOTO 3/IaHUS U3 Kee300eTOHa U KAMEHHOM KIIaJIKH;

— M3YYEHUS METOJIOB PacyeTa v MPOEKTUPOBAHUS MPOCTPAHCTBEHHOW HECYILEH CHCTEMBI
MHOT03TaKHOTO 3/I1aHUS U OTJENIBHBIX €r0 JIEMEHTOB U3 Kele300eTOHa M KAMEHHOM KJIaJIKH;

— u3ydyeHue Habopa pabounx YyepTeKen Keae300€TOHHBIX U KAMEHHBIX KOHCTPYKIIUN U JIF0-
OBIX Y37I0B KOHCTPYKTHBHBIX 2JIEMEHTOB;

— (hopMHUPOBAHKE HABBIKOB KOHCTPYHPOBAHUS U pacueTa *Kejne300€TOHHBIX U KAMEHHBIX
KOHCTPYKIUI C UCIOJIb30BAHUEM HOPM MPOEKTUPOBAHUS, CTAHJAPTOB, TEXHUYECKUX PETIaMEHTOB
Y CIIPAaBOYHHKOB.

2 MecTO0 AMCUMILIMHBI B CTPYKTYpPe OCHOBHOM Npo(eccuoHaIbHON 00pa-
30BaTeJbHOM NPOrPaMMbIl

JlucuunianHa OTHOCUTCA K 4YacTH OCHOBHOM mpodeccroHambHOM 00pa3oBaTeIbHON MpPO-
rpaMMbl, (popmupyemMoil yuacTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUN.

Z[I/ICL[I/IHJ'II/IHEI HU3y4acTCd B ICCTOM, CEABMOM U BOCbMOM CEMECCTpax.

3 [lepeveHb MIAHUPYEMBIX Pe3YJbTATOB 00y4YeHHs 1O AUCHUTIIIHHE

[lepeueHpb mIaHUPYEMBIX PE3yJIbTATOB OOYYEHUS MO JUCLUIUIMHE, COOTHECEHHBIX C IIaHU-
PYEMBIMH pe3yJbTaTaMU OCBOEHHUS OCHOBHOW MpodecCHOHATBHOW 00pa3oBaTEIbHOM MPOTPAMMBI
(popMupyeMBIMU KOMOETEHLUAMH) U WHAUKATOPAMH UX JOCTH)KEHHsI, yCTAHOBJICHHBIMU B OOLIEH
XapaKTepUCTHUKE OCHOBHOM MpodeccroHaIbHON 00pa30BaTeIbHON MPOrpaMMBbl, TPUBEAEH HUXKE.

B pe3ynbraTe ocBOEHUS AUCHUIIIMHBI 00 yYaOLIUICS TOJKEH:

3HaTh:

1) HopmarusHble npaBoBble akThl Poccuiickoit deneparn, HOpMaTUBHBIE TEXHUYECKUE U
PYKOBOZSIINE TOKYMEHTHI, oTHOcsmuecs k cpepe npoekrupoanus XXbuKK, ITHC 3nanuit u co-
opyxenwuii (kog komnerenuun — [1K-4, koxg nanukaropa — [1K-4.2);

2) Cucremy uctounukoB uHMopmanuu chepsl npoekruposanus KXbuKK, [THC 3nanuii n
coopyxkenuii (koa komnereHiu — [1K-4, kox unaukaropa — [1K-4.2);

3) Cocras, comepxanue U TPeOOBaHUS K TOKYMEHTAIMU MO CO3/IaHHIO (PEKOHCTPYKIIUH,
PEMOHTY, (YHKIIMOHUPOBAHUIO) 00BHEKTOB, BhIMONMHEHHBIX Ha ocHOBe XKBbuKK c yuerom ITHC 371a-
HU# 1 coopyxkenuii (kox komrereHnuu — [1K-4, kox ungukatopa — [1K-4.2);
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4) Metoabl U MPAKTUYCCKUE MTPUEMbI BBIMIOJIHEHUS SKCIIEPUMEHTAIBHBIX U TCOPETUUCCKUX
uccienoBannii B cpepe npoexkrupoBanus KbuKK, [THC 3nannii u coopyxeHuid sl aHaau3a pe-
3yJIbTATOB TaKuX pabot (ko kommeteHuuu — [1K-4, kon uaaukatopa — [1K-4.2);

5) CoBpemennbie cpencTBa aBTomMaruzanuu B chepe npoektupoanus XbuKK, ITHC 3na-
HUW ¥ COOPYKEHUH, BKIIFOYAss aBTOMATH3UPOBaHHbIC WH()DOPMAIIMOHHBIC CUCTEMBI (KOJ KOMIIETCH-
un — [1K-4, kox uaaukaropa — [1K-4.2);

6) PykoBosiiye JOKyMEHTBI 10 pa3paboTKe U 0(HOPMIICHHUIO TEXHUYCCKOM JOKYMEHTAIHH
cthepnl npumenenus XXbuKK, ITHC 3nanuii u coopyxkennii (koa komnereHuu — [1K-4, xox nxu-
karopa — [1K-4.2).

Ymersn:

1) HaxomuTb, aHATM3UPOBATh U MCCIIEA0BATh HHDOPMALIKIO, HEOOXOIUMYIO JIJIsl pa3paboTKu
u opopmienus nmpoekTHbIX pemeHuit B cepe npoekruposanus XKbuKK, ITHC 3nanuii u coopyxe-
Huit (kox komnerenmun — [1K-4, kox uaaukaropa — [1K-4.1);

2) Pa3paOatbiBaTh peuieHust Jisi (GOPMUPOBAHUS TPOSKTHON NPOAYKIHH WHKECHEPHO-
TexHHuYeckoro npoektupoanus B chepe npoextupoBanus KbuKK, I[THC 3nanuii u coopyxeHwuit
(xon kommetenuuu — [1K-4, ko naaukaropa — [1K-4.1);

3) OdbopMIsTh JTOKYMEHTAIMIO JUUIs TPOU3BOJACTBA PabOT MO HHKEHEPHO-TEXHUIESCKOMY
npoektupoBanuio 00bekToB KBbuKK, ITHC 3nanuit u coopyXeHui B COOTBETCTBUU C YCTAHOBJIECH-
HbIMU TpeOoBanussMu (kKo koMreTreHnuu — I[TIK-4, kox unaukatopa — [1K-4.1).

Baagern:

1) Ananm3omM TpeOOBaHMH 3a1aHKsI HHPOPMAIMH, BKIIFOYAs pe3yJIbTaThl HCCIICAOBAHU, IS
IUTAHUPOBAHMUSI COOCTBEHHON JESTEIbHOCTH 110 WH)KEHEPHO-TEXHUYECKOMY IPOEKTUPOBAHHUIO B
cpepe npoexktupoBanus KbuKK, [THC 3mxanuii u coopyxenuit (kon xommereHiuu — [1K-6, xon
unaukaropa — [1K-6.1);

2) AHalM30M BapHaHTOB COBPEMCHHBIX TEXHUYCCKMX M TEXHOJOTMYCCKUX PEUICHUH IUis
npoekTrpoBanus 00bekToB KBbuKK, ITHC 31anuit u coopyxenuit (ko komnerenuuu — [1K-6, xon
unaukaropa — [1K-6.1);

3) OmpesienieHUeM METOIOB U HHCTPYMEHTApPUS TS Pa3pabOTKH JOKYMEHTALUH LISl TIPOU3-
BOJICTBA pabOT MO MHKEHEPHO-TEXHUUECKOMY MPOEKTUPOBAHUIO O0BEKTOB B cpepe MpOoeKTHpOBa-
uust )KbuKK, ITHC 3xanuii u coopyxenuit (kox komnerenuu — [1K-4, xox unaukaropa — [1K-4.3);

4) BbIOJHEHUEM HEOOXOMMBIX PACUSTOB JUIS COCTABJICHHS MPOCKTHOW U padoueil ToKy-
meHTanuu B cepe npoektupoanus KbuKK, [THC 3ganunii u coopyxkeHuit (KOJ KOMITETEHIIUH —
[1K-6, kox unaukaropa — [1K-6.1);

5) Pa3paboTtkoit Texnnueckoro npoekra B chepe npoekruposanus KbuKK, ITHC 3xanuii u
COOpPY)KEHHI B COOTBETCTBUH C YCTaHOBJIEHHBIMU TpeOoBaHusMHU (ko1 komnereHiun — [1K-6, xon
unaukaropa — [1K-6.5);

6) Pazpaborkoii paboueii rokymenTanuu B chepe npoektupoBanus JKbuKK, ITHC 3nanuii u
coopyxenuii (ko kommnerernuu — [1K-6, ko naaukatopa — [1K-6.5);

7) ®opMHpOBaHHEM MPOSKTHOH MPOMYKIMU IO PE3yJIbTaTaM HHKEHEPHO-TEXHHYECKOTO
npoekTrpoBanus B cepe npoexkruposanus KbuKK, [THC 3xanuit u coopyxenuii (ko KOMIETEH-
un — [1K-6, kox naankaropa — [1K-6.5).

[TosnHbIe HAMMEHOBAaHUS KOMMIETEHIMH M MHIUKATOPOB MX JOCTH)KEHHUS IPE/ICTaBJICHbI B
o01ieli XxapakTepuCcTUKe OCHOBHOI npodeccroHanbHONM 00pa30BaTeIbHON MPOTrPAMMBI.

4 O0beM U cofep:KaHue TUCHUIIMHBI (MOTYJIs)



4.1 O0beM JUCUMILUIUHBI (MOXYJIfAA), 00beM KOHTAKTHOM U CAMOCTOAATENb-

HOIl padoThl 00y4aoIIerocssi NMpM OCBOCHHUH AUCUMILIMHBI (MOAyJisi), GopmbI
NMPOMEKYTOYHOM aTTeCTAIUM 1O JUCIHHUILIMHE (MOIYJII0)
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Ounas popma 00ydyeHus
6 34 2 72 32 16 16 0,1 7,9
7 KIL, D 4 144 28 28 4,5 0,5 83
8 KP, D 4 144 24 24 3 0,5 92,5
Hroro — 10 | 360 84 68 16 7,5 1,1 183,4
3aounas popma 06ydeHus
6 34 2 72 2 4 4 0,1 61,9
7 KIIL, D 4 144 2 4 4,5 0,5 133
8 KP, D 4 144 2 4 3 0,5 134,5
Hroro — 10 | 360 6 12 4 7,5 1,1 329,4

YcnoBHbIE cokparieHus: O — sk3ameH, 34 — 3auet, /I3 — nuddepeHpoBaHHbIii 3a4eT (3a4eT

¢ ouenkoif), KIT — 3ammura kypcoBoro npoekra, KP — 3amura kypcoBoii paboThl.

4.2 Conep:kaHue JIEKIIMOHHBIX 3aHATHH

Qunas popma 00yueHusn

Ne TeMblI TeKUMOHHBIX 3aHATHI
n/n
6 cemecTp

1 |CymHocTts xene300eToHa. OCHOBHBIE IOCTOMHCTBA U HEIOCTATKHU KeJe300€TOHa, YCIOBHS,
o0OecrieunBaIIMe COBMECTHYIO paboTy OeroHa u apmaTypbl. OO1acTh HpHUMEHEHUS.
OcHoBHbIE (PU3MKO-MEXaHHUECKUEe CBoWcTBa OeToHa M apmarypbl. Kiaccudukarms
0eTOHOB U TpeOOBaHuUs, IpeabsiBIsieMble K HUM. CTpyKkTypa 0eToHa U (aKTOpbI, BIUSIOIINE
Ha Hee, BHYTPEHHHE HaNpshKeHus B OeTOHe.

2 |[IpouHocTth OetoHa. XapakTep pa3pylIieHus, peieibHas TOBEPXHOCTh. BUIIBI MPOYHOCTH.

3 |dedopmupoBanue OetoHa. CunoBble M 00BeMHbIE nedopmanvu. Moaylb yIpyrocTH,
nedopmaruii, MOAYJIb YIPYyrormiacTuieckux aedopManuii 1 Mepa moiszydectu. Kimaccel u
MapkH OeToHa.

4 |Buasl apmatypsl. Kitaccel apmaTyphl B €€ CBOMCTBA: TIPeIe TEKYIECTH, YIIPYTOCTH, Bpe-
MEHHOE conpoTuBieHue. [Ipumenenne apmatypsl. Apmarypaslie usaenus. CoeuHeHus ap-
MaTypBHl.

5 | XKenezoberon. CoBmecTHas paboTta 6eToHa u apmaTypsl. CrienieHue apMaTypsl U OEToHa.

AHKepOBKa apMaryphbl. 3alllUTHBINA c0i 6eToHa U ero BennunHa. Kopposus xene3o0eToHa

1 MCPBI 3alIMTEI OT HEC.




TeMbl JeKIIHOHHBIX 3aHATHH

CylmHOCTh  MpEABApUTEIILHOTO  HampspkeHusl  xkene3o0eroHa. CrnocoObl  co3gaHus
MPEABAPUTEIIBHOTO HANPSHKEHUS. DKCIEPUMEHTAIbHBIE OCHOBBI TEOPUM COINPOTHUBICHUS
KeJle300eTOHA, OCHOBHBIE IMOJIOKEHHUsT MeTOoAOoB pacuera. Craauu HamnpsyKEHHO-
nedopmupoBannoro cocrostausi JKBK mpu nzrute

Craguu HanpspkeHHO-IedopmupoBanHoro coctosiaus JKBK npu pacTsikeHun u coxkaTHm.
[Iporiecc o6pa3zoBanust TPEHIUH.

Cymnocts Metoma pacuera JKBK mo gomyckaembplM HampspKeHUSM, MO pa3pyLIarOIMM
Harpy3kam U 1o NpeJeabHbIM COCTOSIHUSM. JIBe rpynmibl peaebHbIX COCTOSIHUM.

Knaccupukanus Harpy3ok. CoueraHue Harpy3ok, Ko3((UIUEHTbl HaJIeKHOCTH MU
couetanuii. HopMaTuUBHBIE U pacyeTHbIE CONPOTUBJIECHMS OETOHa M  apMmarypsbl,
KOAY(Q(QUIMEHTHl HAIEKHOCTH M yciaoBHa paborel. Tpu kareropum TpeOOBaHUI 110
TPEIMHOCTONKOCTH.

10

Wzrnbaemble 3neMeHTbl. KOHCTpyKTHBHBIE CBeleHUs O Miaurax M Oankax. Cxkarble
AJIEMEHThl, OCOOEHHOCTHM UX KOHCTPYKUUHU. LleHTpanbHO pacTsHyTble 3JIEMEHTHI,
0COOEHHOCTH UX KOHCTPYKIIMH.

11

Wzrnbaemble 31neMeHTHL. IIpodHOCTH CTEpP)KHEBBIX JKEIE300€TOHHBIX 3JIEMEHTOB 0€3
IIPEIBAPUTEIILHOTO HAIPSLDKEHUs apMarypbl. ['paHuWYHas OTHOCUTENBbHAS BBICOTA CHKATOM
30HBl OeToHa. Pacyer mpoYHOCTH HOPMAJBHBIX CEUYEHUH H3THOAEMBIX SJIEMEHTOB 0€3
IIPEIBAPUTEIIBHOTO  HANpPSDKEHWS apMaTypbl. PacdeT nOpsMOYroJIbBHBIX CEYEHMH C
OJIMHOYHOM apMarypod, ¢ JBOMHOM apmarypod. Pacder cedeHHMiI TaBpOBOIO H
IByTaBpoBOro npoduis. Tunsl 3agad. 3aBUCUMOCTb HANpsDKEHUI B apMaType OT BBICOTHI
C)KaTOM 30HBL.

12

Nzrunbaemslie snemMenTsl. HanpshkeHHO-1e(OPMUPOBAHHOE COCTOSIHIE HAKJIOHHBIX CEYECHUH.
Pacyer Ha TyaBHBIE CXKHMarolue HanpsDKEHUs. PacueT HaKIOHHBIX CEYEHUH Ha
MOINEPEYHYIO CUJIY U Ha JICICTBHE MOMEHTOB 110 HAKJIOHHOM TpeumHe. PacyeT nonepeyHbix
U HaKJOHHBIX cTepkHed. Metoauka pacdera oOpbIBa MPOJOIBHON apMaTyphl B MpOJETe.
Oco0eHHOCTH pacyeTa 3JIEMEHTOB C JKECTKON apMaTypoil.

13

Pacuer cxaThIX 5JE€MEHTOB CO CIydyallHBIM OHKCIEHTPUCUTETOM. Pacder ueHTpaibHO
pacTAHYTHIX 3JEMEHTOB 0€3 MpeIHANpsDKEHUs M0 MpoYHOCTH. Pacder mo BTOpoW Tpyrre
IpEJeNbHBIX COCTOSIHUH 3J€MEHTOB 0e3 MpeaBapUTeNbHOro HampsbkeHus. Pacuer 1o
00pa30BaHUIO HOPMAIBHBIX TpEImWH. PacueT 1O pacKphITHIO HOPMAaJbHBIX TPEIIUH.
OcHOBBI pacyeTa 1o aedopMarusm.

14

OO6mue mnpuUHUOUNBl YHUPUKANUM W TUMU3ANUK  COOPHBIX DJIEMEHTOB. TpeOoBaHUA
MHAYCTPUATIN3AIMH, SKOHOMUYHOCTH, TEXHOJOrMYHOCTH. [ledopmanmonnsie mBbl. CTHIKH
COOpHBIX 3JIEMEHTOB, 3aKjaaHble AeTtanu. COopHble OanouHble nepekpbiTus. KoMmnoHoBka
KOHCTPYKTUBHOM cxeMbl. Pacuer M KOHCTpyHpoOBaHHE PEOPHUCTBIX M IYCTOTHBIX ILUIUT.
Pacuer nosnok, pebep.

15

OcobeHHocTH pabOTBhl M pacueT CTATUYECKU HEONpPENeTUMBbIX OaJOYHBIX 3JIEMEHTOB.
Meton mnpenenbHoro paBHoBecusi. (CTaTHUeCcKM pacueT HEpa3pe3HOro  purels.
OCOoOEeHHOCTH MTPOEKTHUPOBAHUS COOPHOTO HEPA3PE3HOT0 PUTENS EPEKPBITHS U €0 CTHIKOB
C KOJIOHHaMH.

16

IIpoekTrpoBanue KoOHH. OCOOEHHOCTH POEKTUPOBAHUS KOJIOHH MHOTO3TAKHBIX 3JJaHUH.
KoHCTpyKIIMM ~ CTBHIKOB  KOJOHH C KOHCOJbIO  OTKpbITOro THma. (OCOOEHHOCTH
MPOCKTUPOBAHUS CTHIKOB COOpPHBIX 3JE€MEHTOB KOJIOHH, YCHJIEHHBIX KOCBEHHBIM
apmupoBanueM. [IpoektupoBanue ¢ynnamentoB. Knaccuduxamus. OcobeHHOCTH pacueTa
Y KOHCTPYMPOBAHUS OTAEIbHBIX LIEHTPAIBHO 3arpy>KEHHBIX (PYH/IaMEHTOB MO KOJOHHBI.

7 cemecTp

HquHOCTB, TPCMHHOCTOﬁKOCTL H TICPEMCHICHUA CTCPIKHCBBIX  MPCABAPUTCIIBHO
HAIPsXKCHHBIX JKeJIe300€TOHHEIX 2JIEMEHTOB. Benmnuarna MNPpEaABAPUTCIIBHOTO HAIIPSIXKCHU .




TeMbl JeKIIHOHHBIX 3aHATHH

Yceunue W HanpsDKEHUWE TIPEIBAPHUTEIBLHOrO O00XKaThs, ypoBeHb oOxarus. [loTepu
MIPEIBAPUTEIILHOTO HAMpsDKeHUs. BIMsHUE NpemHanpsHKeHHs Ha BBICOTY CXKATOW 30HBI
OeToHa.

N3rubaemple 37IEMEHTHI CO CMEIMIaHHBIM apMmupoBanmeMm. OOmmui cioy4aii pacdera
MIPOYHOCTU HOPMAJIBLHOIO CEYEHHS JII0O0ro cuMMmeTpuyHoro npoduist. Pacuer nmpoynoctu
HOPMAJIbHOI'O CCUCHUA NPAMOYI'OJIbHOT'O HpO(I)I/IJIH C OAMHOYHBIM N I[BOﬁHBIM CMCIIaHHBIM
apMupoBaHueM. PacueT TaBpOBBIX CEYCHMIA.

Pacuer mnpoyHOCTHM HOPMAIBHOTO CEUYEHHS TaBPOBBIX CEUYEHHH CO CMEIIAHHBIM
apMupoBaHueM. LleHTpanbHO pacTAHYTbIE 3JIEMEHTHI CO CMENIAHHBIM apMHUPOBAHUEM,
pacueTr IpO4YHOCTH.

OcobenHocTH pabOTBI  BHEIEHTPEHHO CXKATBIX JJIEMEHTOB (OOJbIIME W Majbie
sKcieHTprcuTeThl). OOImMiA Ciydail pacdeTa IPOYHOCTH CEYCHUI JIFOOOTO CHMMETPHYHOTO
npoduis. Yuer yBennueHHs HadallbHbIX TPOruO0B MOJ] BO3ACHCTBUEM MOMEHTOB.

Pacuer npsMOYyrojabHbIX CEYEHHN C CUMMETPUYHBIM U HECUMMETPUUYHBIM apMUPOBAHUEM.
VYdyer mnpeaBapuUTENBHOTO HAmpsDKEHUs. PacueT NpOYHOCTH  KOJBLEBBIX — CEYEHUIL.
OcoOEHHOCTH BHEIICHTPEHHO PACTSHYTHIX 3JIeMEeHTOB. PacueT nmpoyHoCTH.

Pacuer MMPCAHAIIPAXKCHHBIX 3JICMCHTOB 110 o6pa303aHmo U PACKPBITUIO HOPMAJIbHBIX H
HAKJIOHHBIX TPCIIWH.

Pacuer mpemHanpsOKEHHBIX AIIEMEHTOB 1O jAedopManusM i JI000r0 HaNpsHKEHHOTO
COCTOSIHHSL.

KoHCTpyKTHBHBIE CXEMBI OJHOATAKHBIX MPOMBIIUICHHBIX 3JaHUM U WX KOMIIOHOBKA.
CucreMa CBSI3€EH.

Harpysku u Bo31eiicTBHS Ha TONIEPEYHbIE U NTPOJI0JIbHBIE paMbl U OCOOEHHOCTH MX PacyeTa.

10

HpOGKTI/IpOBaHI/Ie KOJIOHH OJJHO3TAXXHBIX ITPOMBIIIJIICHHBIX 3I[aHPII>i.

11

[TpoexTrpoBaHUEe CTPONMIBHBIX 0AJIOK U (epM.

12

HpOGKTHpOBaHI/IC IJIUT MTOKPBITUA U ITOAKPAHOBBIX 0ajoK.

13

OcobeHHOCTH MPOCKTUPOBAHUA OTHACIBbHBIX BHCHCHTPCHHO 3arpy’KCHHBIX (I)YHI[aMeHTOB
10 KOJIOHHBI OAHOISTAXXHBIX TPOMBIIIJIICHHBIX 321&HI/II\/'I.

14

KoMmnoHOBKa MOHOJMTHBIX PEOPHUCTBIX MEPEKPHITHHA ¢ OAlOYHBIMU IUIMTAMHU U IUTUTAMHU,
OTIEPTHIMH IO KOHTYpY W uX pabota. [IpoekTupoBanue OaJOYHBIX IUIHT U IUIAT, ONEPTHIX
no KoOHTypy. IIpoexkTHpoBaHHE BTOPOCTENEHHBIX M TJIABHBIX OaJlOK, MPOEKTHUPOBAHUE
KOHTYPHBIX 0aJIOK.

8 cemecTp

[IpocTpaHCTBEHHbIE  HECYIIME CHCTEMbl MHOTOSTaXHbIX 31aHui. OOecrnieueHue
IIPOCTPAHCTBEHHOM JKECTKOCTH MHOTIOJT@XHBIX TIPAKIAHCKUX 3JaHUN. BepTukanbHble U
BETPOBBbIE HArpy3KM Ha MHOI'OJTa)KHBIE 3/IaHMs, CEHCMHUYECKHE HArpy3kM Ha HeECylue
CUCTEMBI MHOTO3TAKHBIX 3JaHUM.

PacueTHpie MOI€nM TPOCTPAHCTBEHHBIX HECYIIUX CUCTEM MHOTOATAXHBIX 3JaHUW CO
cBs3eBol cxemoil. Tumbl cBsizet. IlpenBapuTenbHbId pacyeT KOJIMYECTBA IUIOCKUX
nuadparm.

VYder BIMSAHMS NOAATIMBOCTH TOPU3OHTAJIBHBIX INIBOB COOpHBIX nauadparMm. BrusHue
MOJATINBOCTU CBsi3el caBura. BriusHue NONATIMBOCTH OCHOBaHUS Ha JedopManuu
nradparMoBOi CUCTEMBI.

Crartuueckuii pacdyeT MPOCTPAHCTBEHHBIX NHAa(PpParMOBBIX CHUCTEM MHOTO3TAKHBIX 3IaHUN
110 KOHCOJIBHOW MOJIENH, TPeoOpa3oBaHHOM K TMCKPETHO-KOHTHHYAITBHOM.

VYder BAMSHUA NPOJOIBHOTO M3ruda auadparMoBoil CCTEMBbl Ha paclpeaesieHue YCUINN B
ee JJeMeHTax M nporuObl. PacnpeneneHue ycunuid MeEXIy 3JIEMEHTaMH KapKacHOM
nradparmel. PacueT 3akia HbIX JeTajgei KapkacHO# Tuadparmsl.




TeMbl JeKIIHOHHBIX 3aHATHH

CraTuueckuil pacyeT NPOCTPAHCTBEHHBIX ANPO-AUA(PpPArMOBBIX CHUCTEM MHOIOATAXKHBIX
3/1aHUM TI0 KOHCOJIbHOM MOJIENH, Tpeo0pa30BaHHON K JUCKPETHO-KOHTHHYAJIBbHOM.

KoncrpynpoBanue, pacuer Tena CTeHKU Auadparmbl, €e y3JI0B ONMHUPAHUS U HATIPOEMHBIX
MePEMBIUEK.

[IpoexkTupoBaHuEe KOJOHH CBS3€BOr0 Kapkaca. lIpoekTMpoBaHME MOHTAXKHBIX CTBIKOB
KOJIOHH. [IpoexkThpoBaHue KOHCOJEH KOJOHH. IIpoexkTupoBaHue pureiss MNEpEeKPbITUS
CBA3EBOIO KapKaca, pacyeT IOJApPE3KHM OIOPHOIO ceueHus. Pacder CThlka purens c
KOJIOHHOW B CBA3€BOM KapKace.

Brnusane  mepemMeHHOM 1O BBICOTE  JKeCTKOCcTH  amadparM Ha  aedopmaruu
MPOCTPAHCTBEHHOM cucTeMbl. COOpHBIE TMaHENW HAPYKHBIX CTEH MHOTO3TAXKHBIX
rpaxaanckux 3naHui. KoHcTpykius cOopHbIX manenei. [lanenn omHOCIONWHbBIE, CJIOUCTHIE,
Ha )KECTKHUX M TUOKUX cBs3sX. KOHCTpyKIMS 1 0COOCHHOCTH pacuera MPOYHOCTH.

10

KoHcTpynpoBanue, pacuer Tena 3aMKHYTOIO sIpa >KECTKOCTM M MX HaIIIPOEMHBIX
nepeMbluek. Buspl kaMeHHOHN Kilagku, o0yacTh npuMeHeHus. MaTtepuansl JUisi KaMEeHHON
kinaaku. [IpoyHocTs U AepOpMaTUBHOCTh KaMEHHOW KIIAJAKM IPU CXKATUU, PACTSIKEHUHU,
cpeze u usrube. [IpoekTupoBaHME IEHTPAIbHO M BHELEHTPEHHO CXATbIX KaMEHHBIX
KOHCTPYKLUH (pacueT npoyHocTH). Pacyer kiajlku Ha U3rud, Cpe3 U pacTsDKEHHE.

11

Bunsl apMupoBanus U yCuieHUs KIAIKU. [IpOYHOCTHBIE XapaKTEpUCTUKU apMUPOBaHHOU
KJIagku. Pacder MpoYHOCTH LEHTPAIBHO U BHELICHTPEHHO CHKATBIX 3JIEMEHTOB C CETYaThIM
apMupoBaHveM. Pacuer mpoOYHOCTH LEHTPAJIbHO M BHELEHTPEHHO CXKATBIX JJIEMEHTOB C
IIPOJOJIbHBIM apMHUpoBaHueM. PacueT kiaiku 110 BTOPOH Ipymie NpeAeabHbIX COCTOSIHUM.

12

HpOGKTI/IpOBaHI/Ie CJIOMCTBIX KaMCHHBIX KOHCprKHHﬁ. Pacuer MMPOCTPAaHCTBCHHBIX

HECYIIMX CUCTEM C quadparMaMu U3 KAMEHHOM KIIaJIKH.

3aounas ¢gopma o0y4eHus

TeMbl JJeKIIMOHHBIX 3aHITHH

6 cemecTp

CymHocTts xene3o6erona. [Ipounocts Oetona. Kiacesl u Mapku 6etoHa. Bussl apmatypsl.
Knaccer apmatypsl u ee cBOMCTBa: Tpees TEKY9eCTH, YIIPYTOCTH, BPEMEHHOE COTTPOTHB-
nenue. Ctaauu HanpsbkeHHO-edopmupoBaHHoro coctostuus JKBK mpu usrube, pacrsxe-
HUM U ckaTtun. Metogel pacuera JKBK.

7 cemecTp

[IpoyHOCTB, TPEMIMHOCTONKOCTh M MEPEMELICHHUS] CTEPXKHEBBIX IMPEABAPUTENIBHO HaIps-
KEHHBIX KeJIe300€TOHHBIX JIEMEHTOB. BennunHa npeaBapuUTeIbHOrO HamnpshkeHHs. Y CcH-
JMe U HaIpsDKEHUE MpeABapuTeNbHOro o0xaTws, ypoBeHb oOxkatus. I[lorepu mpenBapu-
TEJNBHOTO HanpspkeHus. M3rubaeMble 371€MEHThl CO CMEUIaHHbIM apMupoBaHueM. OOmmii
ciydail pacyeTa MPOYHOCTH HOPMAJIBHOTO CEYEHHS JII0OOT0 CHMMETPUYHOTO MPOQuIIs.
Pacuer mpoYHOCTH HOPMaJbHOIO CEUYEHHUsS MPSAMOYTOJIBHOTO NMPO(UIs C OJAWHOYHBIM U
JIBOMHBIM CMEIIAHHBIM apMUPOBaHUEM. PacdeT TaBpOBBIX CEUECHHH.

8 cemectp

[IpocTpaHcTBEHHbIE HECYIIME CHCTEMbl MHOTOATAKHBIX 3[JaHHUI W oOecrieueHue Ux Mpo-
CTPAHCTBEHHOM KECTKOCTH. Harpy3ku Ha MHOrO3Ta)KHbIE 3JaHHUS HA HECYLIHUE CHUCTEMBbI
MHOT'O3TaXHBIX 3JaHu. PacueTHble MOAEIN IPOCTPAHCTBEHHBIX HECYIIUX CHCTEM MHOIO-
9TaXKHBIX 3[JaHUN CO CBA3€BOM CXeMOW. Tunsel cBs3ei. lIpenBapuTenbHbIN pacyeT KoJInde-
cTBa IUIOCKUX auadparm. CTaTHYecKHil pacdyeT MpOCTPAHCTBEHHBIX AHA(PParMOBHIX CH-
CTeM MHOTOATAXKHBIX 3/1aHUI 10 KOHCOJBHOW MOJENH, MPeoOpa3oBaHHOW K JUCKPETHO-
KOHTHHYaJIbHOM.




4.3 Conep:kaHue NPaAaKTHYECKUX (CEMUHAPCKUX) 3aHATHH

Ounas popma 00yueHusn

13“121 Tembl IpaKTHYECKUX (CEMHMHAPCKUX) 3aHATHI
6 cemecTp

1 |PacueT mpoOYHOCTH KeNe300€TOHHBIX U3TMOAEMBIX 3JIEMEHTOB 10 HOPMAJILHOMY CEYCHHUIO
MIPSIMOYTOJIBHOM (POPMBI C OJMHOYHON HEHANIPSATAEMOW apMaTypoi

2 |Pacuer npo4HOCTH K€1€300€TOHHBIX U3TN0AEMbIX 3JIEMEHTOB 10 HOPMaJIbHOMY CEYEHUIO
PSIMOYTOJIBHOM (POPMBI ¢ ABOMHBIM HEHANPATAeMbIM apPMHUPOBAHUEM

3 |Pacuer npo4HOCTH k€1€300€TOHHBIX U3TH0AEMbIX 3JIEMEHTOB [0 HOPMAJIbHOMY CEUEHUIO
TaBpOBOW (hOpMBI O€3 MpeTHANPSIKESHUS

4 |Pacuer nonepevHol ¥ HAKJIIOHHOW apMaTypbl U3rH0aeMbIX jke1e300€TOHHBIX 3JIEMEHTOB

5 |Pacuer xene300eTOHHBIX U3rH0aeMbIX JIEMEHTOB 110 HAKJIIOHHOM CXaToii monoce. Pacyer
00pbIBa MPOJOIBLHOM apMaTypbl U3rN0AEMBbIX KeJIe300€TOHHBIX 2JIEMEHTOB B MTPOJIETE

6 |Pacuer m3rnbaeMbIx Kele300€TOHHBIX JIEMEHTOB 0€3 IpeIHANIPSKEHUS TI0 00pa30BaHUIO
Y PACKPBITHIO HOPMAJIbHBIX TPEUIHH.

7 |Pacuer u3rn0aeMsbIx ejne300€TOHHBIX 3JIEMEHTOB 0€3 NIpeJHANPSKEHUS 10 JeopMarisam.

8 |Pacuer nmomnok u pedep B peOpUCTHIX TUIMTAX MEPEKPBITUS O€3 MpeaBapUTEIHLHOTO HAIPsIKe-
Hus. Pacuer HOpMaJIbHBIX CEUEHUI PEOPHUCTHIX IUTUT NEPEKPBITHS 0€3 MpeABaAPUTEIHLHOTO
HAMPSKEHUS.

7 cemecTp

1 |Pacuer HaKJIOHHBIX CEUEHUHN PEOPUCTHIX IUIUT NEPEKPHITUSI O€3 MTPEIBAPUTEILHOTO HAIPSI-
KEHHSI U TIPETHANPSHKSHHBIX.

2 |KonctpynpoBaHue peOpHCTBIX IUTUT NEPEKPHITUS 0€3 TPeABapUTEILHOTO HAMPSHKESHUSI.

3 |Pacuer myCTOTHBIX IUTUT MEPEKPHITHS 0e3 MPeABAPUTEIBHOIO HAMPSHKEHUS U MIPEAHATIPS-
KEHHBIX 110 HOPMAJIILHOMY U HAaKJIOHHOMY cedeHH10. PacueT nonku.

4 |KoHCTpyHpOBaHHE MyCTOTHBIX TUTUT MEPEKPHITHS 0€3 MPeIBAPUTEILHOTO HATIPSKEHUS U
MpeAHANPSHKCHHBIX.

5 |KoMmmoHOBKa KOHCTPYKTHBHOW CXEMBI COOPHBIX OalloUHBIX NepeKpbITHil. CTaTHUecKuin
pacueT cOOpPHOTrO HEpa3pe3HOIo pUrels MEPEKPBHITHS C YYETOM IepepaclpeesieHuss yCH-
nuii. Pacyer mpoyHOCTH HOPMAJILHOTO U HAKJIOHHOTO C€YeHUI COOpHOro HEPa3pe3HOro pu-
relis NEPEKPHITHS M €r0 CTHIKOB ¢ KOJIOHHAMMU.

6 |KoHcTtpympoBaHme cOOPHOTO HEPAa3pE3HOTO PHUTEIIS IEPEKPHITHS U €r0 CTHIKOB C KOJIOHHA-
Mu. [IpoexkTupoBaHre KOJIOHH MHOTO3TaXXHbIX 3/1aHui. KoHCTpynpoBaHue CTHIKOB KOJIOHH
C KOHCOJIbIO OTKPBITOrO THMA. [IpoeKTHpOoBaHe CTHIKOB COOPHBIX 3JIEMEHTOB KOJIOHH, yCHU-
JICHHBIX KOCBEHHBIM apMUPOBAHUEM.

7 |PacueTr u KOHCTpYUpPOBaHUE OTAEIBHBIX (PYHAAMEHTOB 10/ KOJIOHHBL. Pa3zpaboTka pabounx
yepTexel, cnenupuKkaniii 1 Be1oMocTel pacxoaa cTaiu Juis COOPHBIX kKene300€TOHHBIX
TUTUT NEPEKPHITHIL, KeIe300€TOHHBIX pUresel, KOJIOHH U pyHAAaMEHTOB O] KOJIOHHY.

8 |KommoHOBKa KOHCTPYKTHUBHBIX CXEM OJIHOATAKHBIX MPOMBIIIJICHHBIX 371aHui. PaccranoBka
cucteMbl cBsizeil. COOp Harpy3oK Ha MONEepeYHbIe U MPOJOJIbHBIE PaMbl U UX CTaTUYECKHM
pacuer.

9 |Bwibop Hambosee HEOIATONPUATHBIX COUCTAHUH YCHIIMIA MPH pacueTe KapkKaca OJHOITaXK-
HOT'O MPOMBIIIIEHHOTO 31aHus. [IpoekTupoBaHNe KOJIOHH OJHOATAKHBIX MPOMBIIIICHHBIX
3TaHUI.

10 |Pacyer u npoeKTHpPOBaHUE CTPONMIBHBIX OAJIOK.

11 |Pacyer u npoeKTHPOBAHHUE CTPONMIBHBIX (hepM.

12 |Pacyer u mpOEKTUPOBAHKE TUTUT MOKPHITHS U MOJAKPAHOBBIX OAJIOK.

13 |Pacyer u MPOEKTHPOBAHUE OTACTHHBIX BHELEHTPEHHO 3arpyKEHHBIX (YHIAMEHTOB IO

KOJIOHHBI OTHOSTAXXHBIX IPOMBIIIJIICHHBIX 3)IaHI/II\/’I.




10

13“121 TeMbl NpaKTHYECKHUX (CEMHHAPCKHUX) 3aHATHI

14 |KoMIIOHOBKa MOHOJIUTHBIX PEOPUCTHIX MEPEKPBITUN ¢ OamoYHbIMM MIUTaMu. [IpoekTupo-
BaHUe 0aouHBIX MIUT. [IpoekTHpoBaHKNE BTOPOCTETIEHHBIX U TJIABHBIX 0AJIOK MOHOJIUTHOTO
HIEPEKPBITHS.

8 cemectp

1 |OOwmast KOMIOHOBKA M 00eCIieYeHHE IPOCTPAHCTBEHHON )KECTKOCTH MHOTO3TaXHbIX I'pax-
JTAHCKUX 3/IaHUH B CBSI3€BOM Kapkace. BepTukalibHble Harpy3KH Ha CBA3EBbIA KapKac MHO-
TO9TaKHBIX IPAKIAHCKUX 31aHUN

2 |BerpoBble Harpy3ku Ha HECYIIIE CUCTEMbI MHOTO3TAKHBIX TpaKIaHCKuX 31anuil. [Ipensa-
PUTENBHBII pacyeT KOJIMYeCTBa INIOCKUX AuadparM. Y4eT BIUSHUSA NOAATIUBOCTH FOpH-
30HTAJIBHBIX NIBOB COOPHBIX auadparm. BiausiHue nNoJaTanBoCTH CBsI3€i cBUTA.

3 |CraTuueckuil pacueT NPOCTPAHCTBEHHBIX AUadparMOBbIX CUCTEM MHOTO3TaXKHbIX 3JaHUN
110 KOHCOJIBHOM MOJIeNH, TPeoOpa3oBaHHOM K IMCKPETHO-KOHTHHYAJIBHOH.

4 |Yder BIMSAHUS NPOIOJILHOTO U3rHda 1uadparMoBOil CUCTEMBI Ha pacTpeie]ieHHe YCHUIIAN B
ee JIeMEeHTax 1 Mporudsl. BiusHue nogaTtinuBocTu ocHOBaHUA Ha Jiedopmanuu auagpar-
MOBOH cHCTEMBI. BiinsiHue mepeMeHHOH 0 BBICOTE )KECTKOCTH auadparM Ha aedopMariu
IIPOCTPAHCTBEHHOMN CHCTEMBI.

5 |Pacnpenenenue ycunuii Mexay 3JieMEHTaMU KapKacHOU quadparmel. Pacuer 3aknaaHbix
netanel KapkacHOM nquadparmel.

6 |KoncrpyupoBaHwue, pacder Tena CTeHKH AuadparMbl, €€ y3JI0B OIHPAHHS U HAITPOSMHBIX
IIEPEMBIYEK.

7 |IIpoexTupoBaHuE KOJIOHH CBSI3€BOT0 Kapkaca. [I[poekTupoBaHie MOHTaXXHbBIX CTBIKOB KO-
10HH. [TpoexkTnpoBaHue KOHCOJIEN KOJIOHH.

8 [[IpoexTupoBaHME pUTENS MIEPEKPHITHS CBA3EBOTO KapKaca, pacueT MOAPEe3KH OMOPHOTO Ce-
yeHMsl. Pacyer cThika pureiis ¢ KOJIOHHOU B CBA3EBOM KapKace.

9 |Cratuueckuii pacueT NMPOCTPAaHCTBEHHBIX SAPO-AHa(ParMOBBIX CUCTEM MHOTOATAXKHBIX
3JTaHUH IO KOHCOJIBHOM MOJ1eNH, MpeoO0pa3oBaHHOM K TMCKPETHO-KOHTHHYAJIbHOM.

10 |I[IpoyHOCTHO¥ pacyeT W KOHCTPYHPOBAaHHUE SIACP KECTKOCTH MHOTOITAXXKHBIX 3JIaHUH M HX
HAJNPOEMHBIX IIEPEMBIYEK.

11 |Pacuer u KOHCTpyHpOBaHUE COOPHBIX OJTHOCIONHBIX MaHeNel Hapy>KHBIX CTEH MHOTO3TaX-
HBIX IPaKTaHCKUX 3AaHUI.

12 |Pacuer u KOHCTpyHpOBaHUE COOPHBIX CIOUCTHIX MaHENEeH HapYKHBIX CTEH MHOT03TaXHbIX
IpaXIaHCKHUX 3/JaHUI Ha THOKUX CBA3SIX.
3aounas ¢gopma o0y4eHus

Ne "
u/n TeMbl NpaKTHYECKUX (CEMUHAPCKHUX) 3aHATHI
6 cemecTp

1 |PacueT mpoyYHOCTH KeNe300€TOHHBIX M3THOAEMbIX 3JIEMEHTOB [0 HOPMAJIbHOMY CEYECHHUIO
MPSIMOYTOJIBHON M TaBpOBOW (DOPMBI C OAMHOYHBIM U IBOWHBIM apMHPOBAHUEM

2 |Pacuer mpouHOCTH KeNe300€TOHHBIX M3TH0AeMbIX AJIEMEHTOB MO HAKJIOHHOMY CEYCHMIO
MPSIMOYTOJIBHON M TaBpOBOM (POPMBI C OAMHOYHBIM U IBOWHBIM apMHUPOBAHUEM

7 cemecTp

1 |KoHcTpyupoBaHue U pacyeTr IUIUT nepekpbiTus. CTaTuueckuil pacuer cOOpHOro Hepaspes-
HOI'O PUTrels NEPEKPBITHs C YYETOM IepepacipeneneHus ycuimii. Pacuer mpoyHoCcTH HOp-
MaJbHOT'O ¥ HAKJIOHHOTO CEYEHUN COOPHOTO HEPA3PE3HOI0 PUTENs MEPEKPBITUS U €T0 CThI-
KOB C KOJIOHHaMHU.

2 |[IpoexTHpoBaHHE KOJOHH MHOTOATAXHBIX 31aHUi. KOHCTpyHpOBaHWE CTBHIKOB KOJOHH C

KOHCOJIBIO OTKPBITOI'O THIIA. Pacuer u KOHCTPYUPOBAHUC OTHACIIbHBIX (byHI[aMeHTOB noa
KOJIOHHBI.
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13?1 TeMbl NpaKTHYECKHUX (CEMHHAPCKHUX) 3aHATHI
8 cemecTp
1 |KommoHOBKa MPOCTPAHCTBEHHOH KECTKOCTH MHOTO3TAXKHBIX I'pa)IaHCKUX 3aaHuil. Coop
BEPTUKAJIBHBIX U TOPU30HTAIBHBIX HAIPy30K Ha MHOTOATAXHbIE TpakAaHcKue 3aaHus. Cra-
THYECKUH pacyeT MPOCTPAHCTBEHHBIX AHA(pParMoBBIX CHCTEM MHOTO3TAXKHBIX 3JaHUH IO
KOHCOJIbHOM MOJ1eNH, Ipeo0pa3oBaHHOM K IMCKPETHO-KOHTHHYaJIbHOM.
2 |[KonctpyupoBaHue, pacyeT Tella CTeHKU AuadparMbl, €€ y3JI0B ONUPAHHs U HAIITPOSMHBIX
HepeMbIYEK.
4.4 Conep:xkanue J1a00paTOpPHbIX padoT
Ounas popma 00yueHus
Ne
w/n HanmenoBanus 1a06opaTopHbIX padoT
6 cemecTp
1 |Onpexnenenne MEXaHMYECKUX XapaKTEPUCTUK OETOHA
2  |McnblTanue jxene300eTOHHOM OalKi Ha U3rub ¢ pa3pylIeHHEM 0 HOPMAJIbHOMY CEUEHUIO
3 |HcnblTanue xene300eTOHHON Oanku Ha U3rud ¢ pa3pylieHHeM 0 HAaKJIOHHOMY CEUEHHUI0
4 |UcnbiTanue xene300€TOHHOTO JIeMEHTa Ha BHEIIEHTPEHHOE C)KaTHe
5 |HcnbiTanue xene300eTOHHOM Oalku Uil OLEHKHM COOTBETCTBHIO BTOPOM TIpyImme
MPEJEIbHBIX COCTOSTHUM
3aounas ¢gopma o0y4eHus
Ne
u/n HanmenoBanus 1a060paTopHbIX padoT
6 cemecTp
1 |OnpeneneHue MexaHMUECKUX XapaKTEpUCTUK OeToHa. VcnbITaHue )kene300eTOHHOM Oanku
Ha M3ru0 ¢ pa3pylIeHueM 0 HOPMAIbHOMY CEYEHHIO
2 |HcnblTaHue xene300eTOHHOM OalKi Ha U3ru0 ¢ pa3pylIeHUEM 110 HAKIIOHHOMY CEYCHHIO

4.5 ConepkaHue KIMHUYECKUX NMPAKTHYECCKUX 3aAHATHI
3aHATUS yKa3aHHOTO THIIA HE MPEIYCMOTPEHBl OCHOBHOH mHpodeccroHalbHOW 00pa3oBa-

TEJILHOH IPOrPaMMON.

4.6 Conep:kaHue cCaMOCTOSITEJIbHON PadoThI 00yYaKOLIErocs

Ounas popma 00yueHusn

Ne .
. Buasbl u popmbl caMocTOSITeIbHO padoThI
6 cemecTp
1 |IToaroTtoBka K 1ab0opaTOpHBIM paboTam
2 |[lomroroBka m paboTa Ha MPAKTUYECKUX (CEMHHAPCKUX) 3aHATHSIX
3 |ITonroToBka K MPOMEKYTOUHOM aTTECTAIlMH U €€ MPOXOXKICHHUE
7 cemecTp
1 |IToaroTtoBka u paboTa Ha MPAKTUYECKUX (CEMMHAPCKHX) 3aHATUSAX
2  |BpimonHeHue KypcoBOro MpoeKTa
3 |[ToaroToBka K MPOMEKYTOUYHOM aTTECTAIMH U €€ MPOX0XKICHUE
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Ne .
u/n Buasbl u popmbl caMocToSITeIbHO padoThI
8 cemecTp
1 |I[ToaroroBka u paboTa Ha MPAKTUIECKHUX (CEMHHAPCKUX ) 3aHITHSIX
2 |BrimosiHeHHE KypCcOBOI pabOThI
3 |[loaroroBka K MpOMEKYTOUYHOU ATTECTAIMH U €€ MPOXOXKICHUE
3aounas ¢popma oOyueHust
Ne .
w/n Buabl u popmMbl caMoCTOATEIbHONH PadOThI
6 cemecTp
1 |IToaroroBka k JabopaTOpHBIM paboTam
2 |llogroroBka u paboTa Ha MPAKTUIECKUX (CEMUHAPCKUX) 3aHATUSIX
3 |BpImonHeHue KOHTPOJIBHO-KYPCOBON pabOTHI
4 |IloaroroBka K MPOMEXYTOYHOMN aTTECTAIlMU U €€ POXO0XKICHUE
7 cemecTp
1 |IToxroroBka u paboTa Ha MPAKTUYCCKUX (CEMHUHAPCKUX ) 3aHATHIX
2 |BpimonHeHue KypcoBOTo MPOEKTa
3 |IlogroroBka K mpOMEKYTOUHOM aTTECTAIIMH U €€ MPOXOXKICHUE
8 cemectp
1 |[TogroroBka m paboTa Ha MPAKTUYECKUX (CEMHHAPCKHX) 3aHATHUSIX
2 |BeimonHeHue KypcoBoil paboThl
3 |[loaroToBka K MPOMEKYTOUYHOM aTTECTAIMH U €€ MPOXOXKICHUE

5 Cucrema ¢(opMupoOBaHHMSl OLEHKHM Pe3yJbTATOB O0y4eHHMS] MO JHUCHH-

IVIHHEe B PAMKAaX TEKYUIero KOHTPOJISI YCIeBaeMOCTH U NPOMEKYTOYHOM aTTe-
cTauuu o0yvyaroumerocsi

Ounas ¢popma 00y4eHuUst

MeponpusiTusi TeKylIero KOHTPOJIsl yCIeBaeMOCTH MakcumasibHOe
U NPOMEKYTOYHOM aTTecTAUH 00y4alouerocs KOJINYeCTBO 0a/JI0B
6 cemecTp
OnennBaemasi ydaeOHasi AeATEJIbHOCTD
o0yuarouerocs:
ITocenienue JEKIMOHHBIX 3aHATUI 3
. (ITocemenue npakTHUECKUX (CEMUHAPCKUX ) 3a- 3
[IepBb1it .
. |HATHI
PYOEKHBIN =
Beinonuenue u 3amura 1a6opaTopHOi paboThI 3
KOHTPOJITb
Ne 1
T . Brimonuenue u 3amura 1a60paTopHOi paboThI 3
eKYIIHH
yi Ne 2
KOHTPOITh
CHeBagMOCTI/I TectupoBanue 18
y Hroro 30
OunennBaemasi ydaeOHasi 1esAITEJbHOCTD
00yuaruerocs:
Bropoii |[locemenrie JEKIIMOHHBIX 3aHATHN 2
pyOexHbIit [[Tocerenne npakTHUYEeCKUX (CEMHHAPCKHX ) 3a- 2
KOHTPOJIb |HATUU
Brimonnenue u 3amura 1a60paTopHOi paboThI 2
Ne 3
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MeponpusTHS TEKYLIEr0 KOHTPOJISI YCIIeBAE€MOCTH MakcumanbHoe
U MPOMEKYTOYHOMH aTTeCTAMH 00y4arolIerocs KOJINYeCTBO 0aJVI0B
BrinonHenue u 3anuTa J1abopatopHOi padoThI 2
No 4
BrinonHenue u 3amnuTa J1abopaTopHOi padoThI 2
Ne 5
BrinorHeHne KOHTPOJIBLHON PaOOTHI 10
TectupoBaHue 10
Utoro 30
[Tpomexxytou- |3auer 40 (100%)
Hasl aTTeCTaIuUs
7 cemecTp
OunenuBaemasi yueOHasi 1esITeJIbHOCTH
00y4aronerocs:
Iepseiii  |[locerenne NEKIMOHHbBIX 3aHATHIA 3
pyOexuspii [[locemmenne npakTHIECKUX (CEMUHAPCKUX ) 3a- 3
KOHTPOJIb [HATHI
BeInonHeHue KypcoBoro mpoeKkTa 6
. TectupoBanue 18
Texymmun Hroro 30
KOHTPOJIB OuenuBaemasi yueOHasi 1eITeIbHOCTb
yCIIEBAEMOCTH 0By uAIOIIErocs::
_ |Ilocemenne JEKIMOHHBIX 3aHATHH 2
BTopolt  [Tocemenne npakTnuecknx (CeMUHAPCKAX) 3a- 3
PYOEKHBIN |17 orris
KOHTPOIb | By inonneHne KypcoBOro MpoeKTa 10
TectupoBanue 15
Uroro 30
[MpomexxyTou- |DK3aMeH 40 (100%)
Has aTTecTalus|3aluTa KypcoBoro npoeKTa 100
8 cemecTp
OuenuBaemasi yueOHasi 1eITeJIbHOCTb
o0yvyawuierocs:
Iepseiii  |[locerenne TEKIMOHHBIX 3aHATUN 3
pyOexuspii [[locemenne npakTHIECKUX (CEMUHAPCKUX ) 3a- 3
KOHTPOJIb |HATHH
BrinonHenue KypcoBoii paboThl 6
. TectupoBanue 18
Texymun Hroro 30
KOHTPOJIB OuenuBaemasi yueOHasi 1eITeIbHOCTb
yCIIEBAEMOCTH oByualomerocs:
_ Hocemuienue JEKUMOHHBIX 3aHATUN 2
BTopo#t TJocemenne npaxtideckix (ceMuHApCKIX) 3a- 3
PYOEHKHBIH | g
KOHTPOIE \Brinonnenue KypcoBoii paGoThl 10
TectupoBanue 15
Uroro 30
[MpomesxyTou- |IK3aMeH 40 (100%)
Has arTecTanus|3anmra KypcoBoil paboThl 100
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* B cmyyae oTka3a 00y4aroerocs oT pe3yibTaToB TEKYIIET0 KOHTPOJIS yCIIEBAEMOCTH

3aounas ¢popma o0ydyeHnust

MeponpusiTusi TEKYIIEro KOHTPOJIA YCIIeBAeMOCTH MakcumaljibHOe KO-
U NIPOMEKYTOYHOM aTTecTAlUM 00y4arouerocst JIN4eCTBO 0AJU10B
6 cemecTp
OuennBaeMasi ydueOHasi 1eiTeJIbHOCTD
o0yuaruerocs:
Texymiuit [Tocemenye TEKIMOHHBIX 3aHATHI 10
KOHTPOIIb ITocerenne npakTHYECKUX (CEMUHAPCKHX ) 3aHATHIA 10
ycreBaeMocTH |BblnojHeHue nadbopaTopHoii pabotsl Ne 1 15
BrinorHeHHE KOHTPOJIBLHO-KYPCOBOM PabOThI 25
Utoro 60
[MpomexyTouHas [3auer 40 (100%)
aTTecTanus
7 cemecTp
OuenuBaemasi yueOHasi 1eITeIbHOCTb
o0yuarouerocs:
Texymit Tlocemnienue neKIIMOHHELIX 3aHATHI _ 10
KOHTDOJTE ITocenienne npakTIecKux (CEMHUHAPCKUX ) 3aHSITHI 10
yCIIEBAEMOCTH BrimonHenue KypcoBoro mpoeKTa 20
TecTupoBanue 20
Hroro 60
[Tpomexyrounas | 9k3aMeH 40
arrecrauus  |3amuTa KypcoBOTO MPOEKTa 100
8 cemecTp
OuennBaemasi ydyeOHasi AesITEJIbHOCTD
o0yualouerocs:
Texcymuii ITocelenne TEKIIMOHHBIX 3aHATHH _ 10
KOHTPOJTH [Tocemenue npaKTquciKHx (cemmuHapCKUX) 3aHATHIA 10
yCIIEBAEMOCTH BrimonHeHue KypcoBoii paboTh 20
TectupoBanue 20
Uroro 60
[IpomexyTounas | 9Kk3aMeH 40
arrecTanys  |3ammra KypcoBO# paboThI 100

[IIxana cooTBeTCTBHA OILICHOK B CTOOAJILHOM M aKaJeMHUYeCKON CHCTEeMAaX olle-
HUBAHUS Pe3yJIbTATOB 00yUEeHUS M0 AUCIHUIINHE

CucreMa oeHUBAHUSA

Ouenkn
pe3yJbTaToB 00yYeHust 1

CrobajuibHas CUCTEMA OLICHUBAHUS 0-39 40 - 60 61 -80 81 —-100

AkazemMuueckasi CuCTeMa OLEHUBAHUS

(ax3ameH, nuddepeHupoBannbii 3auet, | Heynosme- | YmoBieTrso-
3alllUTa KypcoBOrO MPOEKTa, TBOPUTEJIBHO | PUTEIIBHO

3aImTa KypcoBOM paboThI)

Xopouio OTan4HO

AKaIIeMI/I‘{CCKaH CUCTEMA OLICHUBAHU

He 3aureno 3auyTeHo
(3auer)
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6 Onucanue MaTepuaJbLHO-TeXHUYECKOM 0a3bl (BK/IOYasg 000py10BaHHe H
TeXHHUYECKHE CpPeacTBa 00y4deHHs ), He0OXOAUMOM JJIf1 OCyllecTBIeHHusI 00pa3o-
BaTeJIbHOIO Mpolecca Mo AUCHUILIHHE

Jis  mpoBeneHUss  JIGKIUMOHHBIX — 3aHATUA  TpeOyercs  ayAuTOpHs, OCHAIIEHHas
BUJICOITPOECKTOPOM, HACTEHHBIM 3KPAHOM U KOMITHIOTEPOM.

JUis  mpoBeleHUS NPAKTHUYECKUX  3aHATHM  TpeOyeTcss  ayAuTopus, OCHAllEHHas
BUJICOITPOCKTOPOM, HACTEHHBIM 3KPAHOM U KOMITHIOTEPOM.

7 IlepeyeHb OCHOBHOM M IONOJHUTEJIHLHOM y4eOHOI JUTEepaTypbl, HE00X0-
JUMOM VIS OCBOCHHS U CIHUIIINHBI

7.1 OcHoBHAas JuTEpaTypa

1. XKene300eTOHHbIE U KaMEHHbIE KOHCTPYKLIMH [DIEKTPOHHBIA pecypc|: MEeToauYecKue
yKa3aHMsl K BBIIOJIHEHUIO JJaOOPAaTOPHBIX paboT i CTYyIEHTOB OakajaBpuaTa 10 HAIpPaBJICHUIO
noarotoBku 08.03.01 «CtpouTenbeTBO»/ — DIEKTPOH. TEKCTOBBIC JaHHBIE.— M.: MOCKOBCKHIA
rocyJapcTBeHHbIN cTpouTenbHblil yHuBepcurer, O9bC ACB, 2014.— 84 c.— Pexum nocrymna:
http://www.iprbookshop.ru/22567.— 3bC «IPRbooksy, o napoJito

2. Pacuér cOOpHBIX kene300€TOHHBIX KOHCTPYKIMH MHOI'O3Ta)KHOI'O HPOU3BOJCTBEHHOTO
3manus. Yacte 2. [Ipumepsl pacuéra [DIEeKTpOHHBIN pecypc]: METOIUYECKUE yKa3aHus/ — DJeK-
TPOH. TeKcToBble AaHHble.— Hikuuil HoBropoa: Huxeropoackuil rocyaapcTBeHHBIH apXUTEKTYp-
HO-CTpouTeNnbHbI  yHuBepcuter, ObC ACB, 2010.— 82 c— Pexum nocryma:
http://www.iprbookshop.ru/16056.— 3BC «IPRbooksy, 1mo mapoJiro

3. Manaea M.M. KameHnHble U apMOKaMEHHbIE KOHCTPYKLUUM [DJIEKTPOHHBIN pecypc]:
yuebHoe mocobue/ ManaeBa M.M., Huxonenko HO.B.— DnekTpoH. TekcTOBble HaHHBIE.— M.:
Poccuiickuit  yHuBepcuter apyxkObsl HapomoB, 2013.— 196 Cc.— Pexum nocryma:
http://www.iprbookshop.ru/22182.— 3BC «IPRbooksy, 1Mo mapoJio

4. Konoros O.B. Metannuyeckrne KOHCTPYKIIUU [ DIEKTPOHHBIN pecypc]: yuebHoe mocooue/
KonoroB O.B.— OnektpoH. TtekcToBble naHHble.— Hwxknuii Hosropox: Hwukeropoackuii
TOCYJapCTBEHHBIN apXHUTEKTYypHO-CTpOUTENbHBIH yHHBepcuteT, ObC ACB, 2010.— 100 c.—
Pexxum noctyma: http://www.iprbookshop.ru/16014.— 5BC «IPRbooksy, o maposto

5. Konpir 3.H., Tpexun HH, Huxutun W.H. [IpoexkTupoBaHre MHOIO3TaXXHBIX 3JaHUH C
XKenne300eTOHHBIM KapkacoM. — M.: ACB, 2009. — 320 c. un. — bubnuorp. B konue k1. — ISBN 978-
5-93093-979-7: 353,90.

6. IIpoekTHpoBaHNE MHOTOATAXHBIX U BBICOTHBIX )K€I€300€TOHHBIX coopyskeHuit / ['1. pe-
naktop Ykan Boitouns. [lepeBon ¢ kuraiickoro. — M.: ACB, 2010. — 600 c. un. — ISBN 978-5-
93093-706-0:718,90.

7.2 lonosiHUTEILHAS JIUTEPATYpPa

1. Ky3uenoB B.C. Xene306eToHHbBIE KOHCTPYKIIMKA MHOTOATaKHBIX 31aHuil / Ky3nenos B.C.
—M.: ACB, 2010. — 198 c. mi. — ISBN 978-5-93093-766-4.

2. Mawnsa, PJI. CrpoutenpHble KOHCTpYKIMH: YydyeOHoe mocobue / P.JI.MawmnsH,
J.P.Maunsu, 10.A.Becenes; mon pen. P.J.Maunsna. — 2-e/3-e uzn. — Pocros-na/[] : deHwukc,
2005/2008. — 880 c.: ui. — (CtpourennpctBo). — bubmuorp. B koune ku. — ISBN 5-222-07026-3 /B

nep./: 290.00.
3. bormapenko, B.M. IIpumepsl pacdera >Kene300€TOHHBIX M KaMEHHBIX KOHCTPYKIIHIA:
yueb.nmocobue ans By3oB / B.M.bonnapenko, B.M.Pummun . — 2-¢ u3a., non. — M.: Beicuriik.,

2007. — 567 c. — (Jlnst BeICIIMX Y4eOHBIX 3aBeneHui: CTpOUTeNnbCcTBO). — Bubawmorp. B KoHIlEe KH. —
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ISBN 978-5-06-004437-9 /B nep./: 380.46.

4. Camxaposckuii, P.C. Teopus pacyera CTPOUTEITBHBIX KOHCTPYKIIMN Ha YCTOWYUBOCTH U
COBpEMEHHbIE HOpMBIL: Yuel. mocobue s By30B / P.C. CamxapoBckuii, A.A.Becenos. — M.: ACB,
2002. — 128c.: ni. — bubnuorp. B konue kH. — ISBN 5-93093-146-1: 108.00.

5. barumes, A.A. CoBpemenHoe 31anue. KOHCTpyKIIMU U Matepuaibl: CIpaBOYHOE MOCOONe
10 MPOEKTUPOBAHUIO U CTpouTenbcTBY / A.A.batumes [u ap.]. — M.-CII6.: HoBoe, 2004. — 704c.:
i + 4 CD. — ISBN 5-902577-01-2 /B nep./: 1805.17. — ISBN 5-902577-02-00 (a;mekTpoHHast Bep-
cus).

6. CII 15.13330.2012. KameHHble ¥ apMOKaMEHHBIE KOHCTPYKIHH. AKTYyalW3HpOBAHHAS
penakuus CHull 11-22-81*; Jlara BBenenus 01.01.2013. — M.: Munperuon Poccun, 2012. — 73 c.

7. CII 63.13330.2012. beronHsle U kKene300€TOHHBIE KOHCTPYKIMH. AKTYalIU3HUpPOBAHHAS
penakuus CHull 2.03.01-84%*; Jlata BBenenus 01.01.2013. — M.: Munperuon Poccun, 2011.—155¢.

8. CII 20.13330.2016 Harpy3ku u BozneicTBus. AkTyanu3upoBanHas pemaxiuss CHull
2.01.07-85* Jlara BBenenus 04.06.2017. — M.: Munperuon Poccun, 2016. — 135 c.

8 Ilepeuenn pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«/HTEpHET», HEOOXOAMMBIX /IJI51 OCBOEHMS M CIIUTIIIUHbI

1. http://www.elibrary.ru/org_items.asp?orgsid=656 =~ —  HayuHas  3JeKTpOHHas
Ooubnmoreka
2. http://www.izvuzstr.sibstrin.ru/pages/fulltext - Odunuaneusr  caiit  Kypnana

«3Bectusi  By30B. CrpoutenbcTBo». HOBOCMOMPCKMN  TOCYyJapCTBEHHBIM — apXHTEKTYpPHO-
CTPOUTEIIbHBII YHUBEPCUTET

3. http://www.scadgroup.com/news.shtmlOduinanbaplii  cadT Tpynnbl  KOMITAHUHA
"CKAZ Copt"

4, http://djvu-inf.narod.ru/tslib.ntmDjVu  BUBJIMOTEKHU - CrpouTensCTBO H
UHXCHEPHBIC CHCTEMbI

5. http://publ.lib.ru/YuausepcanpHas OubOIHMOTEKa, TOpPTAT CO3MATENCH AIICKTPOHHBIX
KHHT, aBTOPOB MPOU3BEICHHUI U TIEPEBOIOB

6. http://www.litportal.kiev.uadnexrponnas 6udauoreka LitPortal

7. http://diminex.ru/CtponTtenscTBO-0MOINOTEKA CTPOUTEIBCTBA

9 IlepeyeHb HH(POPMALMOHHBIX TEXHOJOIMH, HEOOXOAMMBIX IJIHA OCY-
LIeCTBJICHUS] 00Pa30BATEJbHOI0 MPOIECCa MO JUCHHUILIMHE (MOTYJIIO)

9.1 IlepeyeHbp HEOOXOAUMOIO €KErOHO OOHOBJISIEMOI0 JMIEH3MOHHOTO U
CBOOOIHO PACHPOCTPAHAEMOI0 NMPOrPaMMHOI0 odecrevyeHus, B TOM YHCJIe OTe-
4YeCTBEHHOI0 NMPOU3BOICTBA

1. TexcroBsiii penaktop Microsoft Word;

2. Ilporpamma Jutst paboTHI ¢ ANEKTpOHHBIME Tabiuiamu Microsoft Excel;
3. IIporpamMma moarotoBku mpesenTanuii Microsoft PowerPoint;

4. ITaket opucHbIX npuioxeHuit «MoiOduc»

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX NMPOGeCCHOHAIBHBIX 0a3 1aH-
HbIX U MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. KomnerotepHas cripaBouHas npasoBas cuctema Koncynsrant [lnroc.
JIMCT COI'VTACOBAHUA
padoyeil mporpaMmbl JUCUMILVIMHBI (MOAYJIs1)


http://www.elibrary.ru/org_items.asp?orgsid=656
http://www.izvuzstr.sibstrin.ru/pages/fulltext
http://www.scadgroup.com/news.shtml
http://djvu-inf.narod.ru/tslib.htm
http://publ.lib.ru/
http://www.litportal.kiev.ua/category/archi/page/1/
http://diminex.ru/
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PazpaboTumk:

TpemeB A.A., npodeccop, I.T.H., mpodeccop

(®UO, nomxHOCTH, yUeHas CTENEHb, YYEHOE 3BaHUE) (moxmuce)



